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MATUFANTURE OF CAR ELECTRICAL EQUIPMENT IN THE

ANDEAI! AREA

Electrical components on which this study is based
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Fabl TOA PLEC Mo CUALTOA aeie - 0i3aC0Y 15 a comuany tascd in Chile,
part c! whese varil beloass to tablklod ZoFanQLla THGHETOS Sehs (FEISA),
a Sponish compary that nns develnped nto a nuitinatinnal enterprise,
dovoued exclusively o tor manuracore of electirical equipment 7nr vehiclese
The patents. techiicali assistance ard lacences of the upenish fim constitute
the Lecivscal basis of *he deveiopment of our company in Chiles

sister comrauies ir Letin weoriva aiready exist in Venezueia, are
under corstruction in Colemtda and ~ther countries; their alms are siailar
to thoss of rhinale in Ok le.

Tae basi: guideiines followed oy FuMbA ir setting up new companies,
particvlarly in 1! e cownries of the Andean agreement, are as follows:
le S . mountric o want vebicles, and so thaey buy o manuiacture tian; in
particular, the develoning sountrics want the zar industry to act as a
catalyst uvo inducirr as a wholr, through its direct and indirect cffects,
For t% ¢ c¢agon, the stigzes of integralion of national parcts are normally
gpeeded Uy, w 2 orezuereor lescar extenu, accarding Lo the c¢ircumestances af

the raae,

oy e

de e svallasility of Soreigs. o cohance, or ravhece the halance-o{=payments
imbalerces atrengtihios “le determi-auion of the couniries tn go in for car
manufzcture, seeking to achieve tw basic objectives which -re contradictory
owing to the restricted sizme of the markel an which ey arises

- Hipghest rossible local eontent:

~ Minimun o,

The followins remarks should be made in respect of the above-mentioned
conditions:

The car industry in general, and the Chilean industry in particuler,
require high levels oi technology and huge capital investment ab an
international levels

/Similarly, this
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similarly, this tyne =f inductry generates large costs, owing to
the high ievel of ipvestnoats to be made, the nigh level of gpecialization
of thu atart and the roreass ir. geraral expenditures

T¢ the poinus mentioned above are Lo be incorporated in maes production
piens within the 11 wen conbext of each country, & compromise will be made
betwoen 1re sonditions of m3 nirum cost end maxdimm local content.
‘ Jmem *he above Lhe following conclusions may be drawnt

Without auy doubt the jdeal sclution is for each country to sperialise
in the procucticn of & group of gonds in the manner pest suited to the
economy nf the ared a3 a wnole and the relative position of each country
within that ~rea. ' T

Thus, vith regerd o oan indusiry such as our own, we consider that, in
the Ancean countries at leist, Chile is the country best suited to its
develrst ente i@ pasis for this argument lies in the fact that Chile is &
copner ane &t sel-rroducing country = basie inputs in this tranch of the
autonct Lve sndustry = ano ant he existence of qualified labour for training
in the reenpigque s cwvnlved o thae manufacture of olectrical equipmente

Phe acty oiurent of the above will obviously be confined within
certain proctioal 1iuits arcording to the econornl: situvation and achievements
of the couatries; hut we believe that an attempt snoula be made 1O arrive
at a s)tuaticn, identical, as fer as yossible, with that outlined above, -
bearirg in micd trat the enta%rpﬂaes snould be permited to achieve the
highest tegree ni efficiency i respect of local content and low costs,
teking il adrantape of thr practical prospects jn each country. -

In our own case, in view of the apparent impracticabllity of the ideal
solutinn of & cingle tactory producing electrical equipment for’ the whole
andean Area - rinca several countries would like to have at least a share
in that industry - we cau offer 3 viable slternative which would give 'a
practical means of fulfilling the conditions already established,

/'l'hus, in
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.This, in each of three countries, ve prorose to establish a factory
specialiszing in various types of apparatus within the full range of
slectrical equipment (accounting for about 3.5 per cent of the cost of the
vehicle), so that through exchange with'the other countries of ihe area,
& syotem may be established whereby, inpneral, what cach country produces
for its local industry is a small fraction of its total production, the
remainder being destined to the other countries of the area.

8imilarly, the whole opération in each country muet be carried out
against a background of & more or less neutral balance-of-payments positions

Proceeding in this fashion, it would be pogsible to achicve a .igh
degree of nationalization and low costs, since production vould cover total
demand in the ares. o

Mbreover, there should not be an excessive number of fuctories since
-4t 15 aimed to cerry out a minimum of investment in certain structures
which would be repeated, |

" - To harmonise the above operation, the following principles must be
conbineds E

“" le Drawing up a policy enabling the above to be carried out, it teing

especially important that each country recognize as naticnal content all
that it receives under exchange programmes within each catupory of specia=
lisation,

2, The exchanges have to be duty-free since the country will cbvtain its
profits from the creation of intensive-capital, conmlidated industries,
generating a large amount of vealue added, industries that would werk at
oosts which might permit their projection to other markets.

3. Harmonigsation of fiscal and industirial legislation and of the costs
of materials, so that the final costs may be equivalent,

"ke  Obliging a high degree of nationalization in the nmanufzcturs of the
vehioles that make up the demand of the area. |

S Creation of a general policy of promotion of investment to ensure high
productivity where important technological innovaf,iona are involved,

/Sample indystrirl,
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og 353 Andean Subregion

s oyear 1975 Lg taken as the base years

M- erend on which this work is based will be that laid down in the

ECl/ I.¢nermtion Loowaent N 1 (The demand for motor-vehicles in Latin America)

which pives {igurea .nat 'mre or less coincide with our estimates,
usionated demand for vehicles in 1975, |

« Doiombia 26,100 vehicles
- Chile 29,000 vehicles
- Faru 30,000 vehicles
~ Deuador and [olivia 10,000 vehicles
Total estimated demand in

Pl arcas §5,000 vehicles

aesuming Lhat total electrical equipment (that is, starter motors,

gonerooors, voltage rsgulators, ingnition coils, distributors, horns, relays,

@aces iico, windshicld vipers, and heater motors) were divided among three

planis v’ th sn saudvalerce of material and technological values, the situation

couLld Yo a3 follovs:

First country specializing in the moduction of starter motors and

igm-{ iny. -'~"x"1-5\.8.

Second country sp eclal,xzing in the production of generators (alter=

natcrs, dynotos) and repulatorse

Third sountry sypecializing in the production of distributors, wind=

shield wipe-s, heaters, accessories and relays.
Vach of these groups of electrical equipment for each country is
equival nt to 1.2 per cant of the cost of the vehicle,

A plan of this type to supply the whole area would involve the folloving

amounte of ilxed inv:stment, in rough figures, for each countrys

/mmm, tools
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Machinery, tools Us$  1,000.00C

Factory buildings, plant Usp 500,000

Total invesiment in each country  US$ 1,500,000

Total investment in the whole area "US$ 4,500,000

The investment provided for comprises the fcllowing requirements:

1. Machinery incorporating the latest technological advances,

2, A doubling of production does not require investment of more than

25 per cent of that already indicated, so that it would be easy tc project

the operation of these plants outside the regions Our plant in Chile

already conducts business outside the Andean area.

3. Complete flexibility is required for opcrations between these plants,
80 that the countries at all times madntain the desired cquilibriua in their

exchanges, ' | . ' '

4  For the proper development of a plan of this type, beering in mind that

the electrical equipment of a vehicle is a set of interrelated apparatus, it

is essential:

hel That the equipment, or rather the apparitus produced in each country

should belong to a: unique set of ecgu;;,ment, developed and
projected by an international firm, which permits:
=~ homologation of the vshicle manufacturers;
= procurement of adequate teshnical assistance services in each
‘oountry, as the individual firms become responsibie not only for
the products that they manufacture but slsc for tnose that
they oxchange with their sister companies,
he2 Concentration of this typs would rake it possihle to create a model
industry in respect of its capicity to adopt and develop techniques
that involve improvements capable of honefitin: the other
industries of those countries,

The Spanish firm of FEMS, when it was first established in Chile,
plamned to manufacture all electrical equipment in the country, and planned
the following levels of investment, more than half of which has already been
carried outs :

! ,

/Total investment
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Total investment of USP 2,028,000, of which nmachinery and tosls account
for only US$ 1,906,0C0; to the first figure should be added cash investments
by local partners and local sources of finance,

If the countries of the region are rot able to co-ordinite their policy
in respect of these enterprises, and a repetition of rore or less the same
amount of investment is required, in every country, trnic would mean an
excess of investment, which would have very adverse effects on production
costse

Similarly, smallescale productionlof all the articles of equirment
prevents the proper training of labour, which is finally reflected in the
levels of productivity and their consequent incidence in costs,

We shall now attempt to evaluate the advantage to be gained from
co=ordinating a policy such as the one we propose of three plante in three
countries earrving out oj:erations for the area as a whole, ac coupared with
the situation of & plant producing the full range of cquipment in each
country, whose operations would be limited to the market of its own countrye

We shall be dealing with equipment ir the group relating to the first
country: starter rotors and igﬂition coile,

Let us take the case of a national warket where th:re is a demand
for 30,000 vehicles,

Assuming a market cf 30,200 vehicles in a single country, production
of starters and ignition coils would be of the folloring order:

-~ Starters 31,000

- Ignition coils 40,000
This scale of production gives reasonable leeway for the existence of a
stock for repairs and eventual replacement. ‘

We have also accepted that the groups mentioned on pages 910 account
for 1.2 per cant of the cost of the vehiele, so that on analyzing one of
these groups we are covering all the hypothetical nanufacturers,

The values we have mentioned are by way of exarmples ard in no way exact,
but they are fairly realistic,

/Vie shall
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We shall begin our case with an analysis of the incidence of certain
factors on cost, on the market of each individual country (30,000 vehicles),
essuming that each country mamufactures the full range of electrical equipment,

For the manufacture of starter motors and ignition cclls we should
have the following pictures

Approximate investment ofs

(1) US$ 800,000 for rachinery and tools, which can be broken dom
roughly as follows:

US$ 700,000 for machinery and US$ 100,000 for tools, That is, we
nppou that the value of machinery and tools is less than in the case of a
single specialized factory needing equipment which is common in this field,

For mechinery we shall suppose a useful 1life of ten years and a lineal
amortization of US$ 70,000 a year; for tools we shall assyume a useful life
of three years, which would imply an smortization figure of US$ 33,000 if
we ope-ate on the same basis as with machinery,

In respect of the apparetus already referred to (starters and ignitiem
coils), the combined wortization of tools and mchinery \ill amount to
58 203,300,

' (41) We have estimated an investment of US$ 1,000,000 in construction
~and related works for a factory producing complete sets of electrical
equimment, with a capacity of 40,000 sets a year,

In line wdth the arbitrery division of electrical oqui pment we have
made, we rhall assign one third of this investment to the apparetus dealt
vdth here, that is, starters and coils.

For this investmant we shall suppose a useful life of tventy-five
yoars, which would give us an annual amortization of 4 per oent, if we acoept
lineal amortization once again.

o Mskmcmmrununnmmormdcmmmm
“would give a figure of US$ 40,000 a year, a third of wdeh (tmn.aoo)
would correspond to the starters and coils already mtiﬂmd.

/Por the




Por the further breakdown of these figures we shall assums that one
starter is equivalemnt to eight coils in all respects.

On the basis of the above values the amual amortisation for starters
wuld be around US$ 116,60 a years

This figure broken down between starters and coils, on the retio of
1:8 aetioned above, would give the following valuess

Us$ 103,000 for 31,000 starter motors

Us$ 12,960 for 40,000 ignition colils

These values considered in respect of each unit of appsretus would
give figures of :

US$ 3,343 for amortization of machinery, tools, building and plant for
each starter motor;

US$ 0.32, for amortization of mectimery, tnoh. building and plant for
each ignition coil,

Considering solely amrtization on t-hn above-mentioned aseets, these
figures would amount to roughly rather more than 20 per cent of the Buropean
sales prices for this apparatus. ‘

These amounts would be sharply reduced in the case of specialised
production for selected countries with & market throughout the ares, sinee
in the case we have alredady put forward we should have an estimated cariket
of 120,000 coils and 90,000 starters vhich, on the basis of the ahon' amlyds’
would call for the following investment:

(1) US$ 1,000,000 for machinery and tools, mede up of US$ 850,000
to be covered in ten years and US$ 150,000 for tools with & life-spin of
three years.

On the basis of these estimates we my arrive at the followirg m

Us$ 85,000 ~ snnual asortization on machinery.

US$ 50,000 ~ annual amortization on tools.

Adding together these two figures we have US$ 135,000 to be divided
between starters and coils produced in ope country and destined to the wvhole
ared,

/(11) Investment
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(31) Investrert ir construction for the estimated production lines
would be about LSS 574,000, on which we may assume an annual amortisation

of / per cent {twenty~five years! useful life), ziving us a {igure of
Uo$ 26,000 a yeor.
This investment would give rise to an amortization of US$ 155,000

& year in respect of tre above-mentioned assetse
If tiis figwe ie divided among starters and coils in the ratio slready
dndicatec of 138, eich group of apparatus would have the following values.
Us$ 137,776 for starter mtors (91,000)
US$ 17,22, inr ignition coils (140,000)e
These values Lave the following incidence on unit costs
Us$ 1,51, e amortization on machinery, tools, tullding and plamt for
sach glarter motor,
US$ 0,125 for arprtization on machinery, tools, building and plant for
each ignition coile
These values are wndouttedly better than those obtaining from the case
of a plant in each of the thres countries producing the full range of
- equirment sclely for the market of the individual country.
Comparative tatle of values obtaineat
“(8) A plant in each country procucing the full range of oquipment to meed
' the derand of the sountry (30,000 vehicles):
Amortization ver units starter motor, US$ 3,343
ignition coil, US$ 0,32,
(d) A plant specialicing in 2 more limited, specific range of equipment,

but suppiying the whole areat .
Amortization per units starter rotor US$ 1,514

A ignition coil, US$ 0,123
Amortizaticn ratio (a)/(b) starter motor, 2.2

ignition coil, 2.64

/analysia of




Ir the case of & plant manufacturing the full ranse of equipment for
can restricted market of cach individual country, there is the obvious
rreblem that the production lines that meet world techmical standards and
s uirements are working well below their capacity, which in the first
1nitance generates wested machine/howrs, and at tio same time obligss the
ct1{f to diversify their corivities in other branches of production; vhile
preventing staff inactivity, this pheromenon militates against the efficiency
of the procuction process,

Thus, in the case of tLhe ignition eoil, 4f the capscity of the
production line is increas~1 from 50 to 100 per c ent, there is a 50 per cont
saving in the average time for the production of each coil. Similarly,
specialization permits the rntroduction of bonus payments on production which
15 ultimately reflected ir greater real income for the workers arnd higher
nutput, '

Raw meteriala

The situation o. the current high waste of basie inputs can obviously
be improved by specializing in specific products .n larger amounts,

For instance, for the productior <& 40,000 ignition eoils in one year, -
7,02 kge of copper wire wo'ild be required, which ves an average wonthly
consumption of 585 kg.; if oroduction were to cover arca demand (120,000 units)
the monthly consumption of copper wire would rise to 1,755 kg., wth =
annual consumption 21,060 kg. These figures are already fairly high ax
enable the suppller to properly plan his production,

Standardization of FEMSA electrical eguimenj_t.

FEMS5A started its manufacturing activities with a clear idea of the
possible advantages of correct and rational standardization.

/FEIBA designod




FEISA desicr.ed different types of electrical squiment wi ;o owere
homologated by its clientst FIAT, REUAULT, GENZRAL Mu.Cis, roil, BHITISH
LEYLAND, CITRORL, PSUGIOT, NISSAN, FHGASO and CHIwizfi.

A practical example 1s provided by starter rotors, for uiacn there
are four basic types to cover the wvhole rance of passenger wnd cormerciel)
vehicles, Moreover, nmany of the parts for these moters are coumen o the
different types.

Thus, FEMSA todsy supplies 99 per cent of the origindi electsical
equipment for the Spanish market (more than 1,300 vehicles & dgev), and a
high proportion of equipment for the Chilecan, Portuguese 2vd Jonzeuelen
markets, ‘ ' ' |

In order to cover practically &1l the needs of the car muufa.turers
for electrical equiment of the correct quality and at reaconaile prices
in the mirket of the Andean subreglon, we consider that it .ould be necesoarys

« To manufacture electrical equlpmernt standarciced as far as jossible
on the tasis of a miniman of types.

~ Considering that the Andean narket carnot bo compared, ir instance,
to the Furopean, Merth Anerican cr Jepanese morkots, +o lamit plant

Ctos .

- A 8ingl: factory manufacturing electrical ecuipment lov tne whole

subregion; s

- A naxcimmm of two or three factories in the area, each sypec: ~lizing in
dfferent types of apparatus within the complets . 3fe.

Comparison between possible unit cost in & fuctory procducing the full
range of equipment for the market of 2 single country (demand of 20,000
wyehiicles) and in factories specializing in different tyres of arparatus for
the merket of the whole Andean subregions

JFactory producing
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Factory producing the full Factories specializing in
range of equirment for a single specific apraratus ior the_
couniry (market 30,000 vehicles) market of the whole subregion
A B
1C0
Amrti(zgtions
IA
Miscellaneous
G)
— — 70
Amortizatione (1)
Pay~roll Miscellaneous
(2) 3)
’ Pay-rolil
(2)
Raw néi erials e
Raw materials
‘ (1)

Estimates accupted:
(1) Rav materials:

A: estimated coefficient of ineffi-
ciency 2.48 iniernational price,

Bt improvements up to an inefficiency
coefficient of 1.7 thanks to
obtaining groater purchasing pover,
customs exervtions and greater
competition among basic supplierse

/A, based




(2) Pay-rold Ag ltased on the estimted productivity
for a factory producing the whole
range of equipment for a single
country (over 30,000 vehicles ).

B: improvement in the unit value of
staff resulting from improvements
due to staff specialization and
increased output,

(3) Miscellaneous . t has been maintained constant in both
cases.
(4) Direct amortization A: corresponds to about 12 per cernt.
(machinery, tools,
buildings). Bt & per cent, as a result of the

estimtes made in this study.

A third exanple which would undoubtediy have adventages over the atove
two cases would be the existence of a single factory manufacturing clectrical
equipment for the whole area.









